ENSC 201 Assignment 8

Due Wednesday November 19, 2014
8.1

You are setting up as a manufacturer of mobile phones in South Korea. You purchase some of the needed equipment second-hand for ₩1 000 000 000; the Korean tax authority allows you to depreciate this equipment using declining-balance depreciation of 30% per annum, though you expect that it will only remain useable for the next two years. It has zero salvage value. You can rent the remainder of the equipment, the premises in which to house it, and pay the workers needed to operate it, for ₩5 000 000 000 a year total. For every phone you produce, you need to purchase ₩5 000 worth of raw materials.  Market research indicates that your expected annual volume of sales depends on the selling price of the phones, according to the formula

V = 15(1012 c-1.2

where V is the number of phones sold per year, and c is the selling price of one phone in won. This formula is valid for c in the range ₩ 10 000 ≤ c ≤ ₩100 000

Your after-tax MARR is 10%, and your company is taxed at 50%. On the basis of an after-tax analysis, determine your optimum selling price. You may treat all cash flows as occurring at year’s end.

8.2

A firecracker factory in Shanghai is going out of business. The production apparatus is for sale for  
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1 000 000. It only has six months of life left. During that time it can produce up to 70 000 firecrackers.  The materials needed to produce 10 000 firecrackers cost [image: image2.png]


100 000.  You need at least two workers to operate the plant, and for every 10 000 firecrackers beyond the basic production of 30 000 , you need to hire another worker.  Workers can be hired on a six-month contract for [image: image3.png]


100 000.

You can sell firecrackers for [image: image4.png]


72 000 each. But customers will only buy firecrackers in the month before New Year,  and the total number you can sell is somewhere between 25 000 and 50 000. You can store unsold firecrackers for sale in subsequent years, but it will cost [image: image5.png]


200 000/year to store each 10 000 firecrackers. The apparatus will not function more than six months, and New Year's day has just passed, so it is not possible to wait till next New Year's to find how many you can sell.  

You can assume that all your material and labour costs must be paid in the present. If you decide to store some firecrackers for a year, you will pay the storage costs at the beginning of that year. Your MARR is 20%.

Do a scenario analysis for various levels of production and various levels of customer demand. On the basis of this analysis, you have several choices to make. First, should you buy the production apparatus at all?  Secondly, if you do buy it, how many firecrackers should you produce?  

Suppose a market research study would allow you to find out exactly how many firecrackers the customers would buy each year.  What would it be worth paying for the results of such a study?

8.3
To attract customers, Megalithic Bank offers a combined investment/gambling plan. You deposit your money, and a year later, the bank manager rolls a six-sided die. If a 1 comes up, you get back your money plus 10%.  If a 2 comes up, you get back your money plus 20%, and so on, up to 5. But if he rolls a 6, he pays you no interest and confiscates your principal. What is the expected rate of return on deposits made under this scheme?

8.4
You are a merchant in 13-th century Baghdad. You invest 400 000 gold pieces in a fleet of four ships, which you plan to send out on year-long trading voyages to remote islands of the Indian ocean. Each ship costs 50 000 gold pieces to build. Every time a ship prepares to set out on a voyage, a further 50 000 gold pieces are needed to crew, outfit and provision it. You send the ships off at the beginning of the year, knowing that for each ship, there is a 25% chance that it will never return, a 25% chance that it will return empty at the end of the year, and a 50% chance that it will return laden with merchandise that you can sell for 250 000 gold pieces. What is your expected rate of return on your initial investment?

8.5

Your company produces a high-energy-density battery. Unfortunately, due to imperfections in the manufacturing process, an average of one battery in every ten thousand is defective. A defective battery doesn't just fail to work, it disintegrates messily, oozing a corrosive fluid.  A second company uses your batteries to power portable communications devices. They buy your batteries in lots of 2 000/year, placing a repeat order every year. If they ever get a defective battery, they will never buy from you again. (Though they will not sue you to recover damages.) You could ensure they don't get defective batteries by putting each battery you produce through a complex test, but this will be expensive. If you make a profit of $5.00 on every battery sold, and if your pre-tax MARR is 25%, what is the most it is worth spending to test a single battery? (This question is asking you to calculate the “expected value of perfect information”, a topic which is not covered in the text. Nevertheless, you know enough to be able to solve it.)

(Hint: if your answer is not between 0 and $5.00, you've made a mistake.)
